CONDITIONS OF PHASE EQUILIBRIUM.                       141
continuous series of transformations by passing above the critical temperature, these constants will be eliminated when we take the difference y — f/ at the same temperature and will not affect the form of the equilibrium equation y = y
This equation will therefore be a determinate equation in p and T, and if p and T be the coordinates of a point in a plane, the locus of the equation will be a curve in the (p, T) plane which is called the curve of saturation. By means of the (p, v, T) equation of the substance the corresponding curve of saturation can be transferred to the coordinates v, T or p, v.
141. Application to vail der Waals' Equation. If the substance obeys van der Waals' Equation we have by § 116
fe- f. +pv - rr.dT - T f^dT (230)                                      J                J
(t; - 6) + Ci - C2T+pv.
Here yv is a function of T alone. It is not impossible to conceive a substance where yv is a different function of T in the liquid and gaseous phases provided that is the same function of T for all values of v above the critical temperature. The following arguments would fail in such a case, we assume that yv is the same function of T in both. The equation f/ = y then gives
(231)           fy- </') = f - £
This equation involves the two volumes i/, vtr which are the greatest and least roots of the cubic (209), hence the elimination leads to a very cumbersome equation in (p, v} for the border curve. But writing the (p, v, T) equation in the form
(232)                                  *
and assuming it to hold good for all values of jp, v, T whether corresponding to possible states of the substance or not, the area of the curve T — constant from v « vf to v = v" in the plane of (p, v) is equal to the right hand side, whereas the left hand side represents the corresponding area cut off by the line p = constant between, the same ordinates. We have thus the following rule: Draw the isothermal cwrve for T, m the (p, v) plane and draw a horizontal line crossing it in such a position that the cvreas of the segments thus intercepted on the isothermal above and below this line are equal (Fig. 18).no case does equilibrium exist except when JP, T, fp are the same throughout the complex.
